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Description

[0001] The present invention relates generally to a
technique for monitoring the occurrence of selected
events in a printing system and more particularly to a
networked arrangement with a first client, a second cli-
ent and a server in which a packet of information, indi-
cating the occurrence of an event, is automatically trans-
mitted by the server, over the network, to a selected one
of the first client and the second client, in response to
the event occurring.

[0002] Electronic printing systems typically include an
input section, sometimes referred to as an input image
terminal ("lIT"), a controller, sometimes referred to as
an electronic subsystem ("ESS") and an output section
or print engine, sometimes referred to as an image out-
put terminal ("IOT"). In one type of electronic printing
system, manufactured by Xerox® Corporation, known
as the DocuTech® electronic printing system, a job can
be inputted to the IIT from, among other sources, a net-
work or a scanner.

[0003] When a scanner is employed to generate the
job, image bearing documents are scanned so that the
images therein are converted to image data for use in
making prints. When a network is used to generate the
job, a stream of data, including various job related in-
structions and image data, expressed in terms of a page
description language is captured, decomposed and
stored for printing. As is known, a network job can have
its origin in a remote client, such as a workstation, or a
print server with a storage device. Jobs provided at the
IIT may be stored in a memory section, sometimes re-
ferred to as "electronic precollation memory".

[0004] In one area related to electronic printing,
namely digital copying, a demand for "multifunctionality"
continues to grow. As illustrated by the following patent,
a multifunctional digital copier can assume the form of
an arrangement in which a single electrostatic process-
ing printer Is coupled with a plurality of different image
input devices, with such devices being adapted to pro-
duce image related information for use by the printer.
[0005] Digital copiers typically seek to optimize con-
currency and/or multi-tasking in operation. Xerox' Doc-
uTech® optimizes multitasking by using a plurality of
processors to operate individual services, such as scan-
ning, printing, storing and decomposing, simultaneous-
ly. Accordingly, in one example, a document can be
scanned while another document is being printed. Even
though this sort of multitasking is desirable, it requires
a substantial amount of both processing capability and
storage space. A printing system, with an architecture
of substantially smaller scale than DocuTech®, may be
found in GB-B-1,531,40.

[0006] AsdisclosedinUS-A-5,367,635, printing-relat-
ed subsystems may be interconnected via a local area
network (LAN).

[0007] Local area networks may be interconnected in-
to still larger systems spanning a floor or building, a
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group of buildings (campus), a region, or larger areas
on up to worldwide systems. Each LAN may have a dif-
ferent hardware interconnection technology and multi-
ple network protocols. A simple isolated LAN may be
administered by individual users. That is, users may
change equipment, install software, and diagnose prob-
lems. Large complex LANSs or large groups of intercon-
nected LANs require "management". "Management" re-
fers to both a human network manager and software
used by the human manager. In this application, "man-
agement” refers to software for managing the overall
system, and "user" refers to a person using the network
management software. The user is usually the system
administrator. Users can obtain management data and
alter management data on the network by using network
management software.

[0008] Large network systems are typically dynamic
with continual requirements for addition and deletion of
equipment, updating of software, and detection and
analysis of problems. In general, there may be a variety
of systems from a variety of vendors with a variety of
system owners. Management software is designed to
be as general as possible. However, as the overall sys-
tem changes, the user may need information or control
capabilities not anticipated by the designers of the man-
agement software. Management software needs to
have a provision for adding new user defined capabili-
ties for information gathering and control.

[0009] Current network management software is typ-
ically defined in terms of software objects. A software
object is a way of organizing data. An object may have
a value or associated data. An object may have an as-
sociated executable software process for generating
data or for control purposes. A user can retrieve or alter
the data associated with an object. Network manage-
ment objects are uniquely identified by object identifiers.
[0010] An agentis software running as a background
process on each of the target devices. When a user re-
quests management data from a device on the network,
management software will send an object identification
in a management packet or frame to the target agent.
The agent will interpret the object identification, retrieve
data associated with the object identification, and send
the data in a packet back to the user. Sometimes, a cor-
responding process may be invoked to retrieve data.
[0011] Current network management agent software
is typically sold with a hierarchy of fixed predefined ob-
jects. There are typically no provisions for a user to add
or modify objects. Some management software pro-
vides "extensible" agents. "Extensible" typically means
that a user has access to source code for the agent and
can modify, the source code and recompile. Alternative-
ly the user may write additional code in a programming
language. which requires compilation but may not be re-
quired to recompile the original agent. In either case,
writing source code in a programming language and
compilation of the source code is required. There is a
need for users to have the capability to add objects and
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associated processes without having to write code in a
programming language requiring compilation.

[0012] There are numerous standards organizations
which are attempting to standardize computer network-
ing. The International Organization for Standardization
(ISO) has provided a general reference framework
called the Open System Interconnection (OSI) model.
The OSI model for a network management protocol is
called Common Management Information Protocol
(CMIP). CMIP is a common network management pro-
tocol in Europe. In the United States, a more common
network management protocol is a related variation of
CMIP called the Simple Network Management Protocol
(SNMP) (see Marshall T. Rose, The Simple Book, Pren-
tice-Hall, 1991).

[0013] In the SNMP network management terminolo-
gy, a network management system contains at least one
network management station (NMS), several managed
nodes, each containing an agent, and a network man-
agement protocol which is used by the management
station and the agents to exchange management infor-
mation. A user can obtain data and alter data on the net-
work by using network management software on the
NMS to communicate with agent software in the man-
aged nodes.

[0014] Software for agents conforming to SNMP
standards is commercially available. Agent source code
is also available without charge from universities. For
example, a source code SNMP development kit (here-
inafter referred to as the "MIT code") is available from
James R. Davin, Advanced Network Architecture
Group, M.L.T. Laboratory for Computer Science, 545
Technology Square, Cambridge, Mass. 02139, U.S.A.
[0015] The SNMP defines a structure for a manage-
ment database (a collection of objects) called the Man-
agement Information Base (MIB). Objects in a MIB have
names (OBJECT IDENTIFIERS) and data structures
(OBJECT TYPES). An object identifier is a sequence of
non-negative integer values which signify a path
through a tree structure of numbered branches (called
sub-identifiers). Each sub-identifier is a non-negative in-
teger. For example, the object identifier
1.3.6.1.4.1.11.2.12 identifies an object found by starting
at the root, moving to the branch with the sub-identifier
1, moving to a subordinate branch with the sub-identifier
3, and so forth. The first 6 levels of this example are
defined by the standard model. In the example, the
branch identified by the first five sub-identifiers
(1.3.6.1.4) is the standard SNMP defined branch called
"private". The next sub-identifier (1) is for a branch
(called "enterprises") reserved for vendor specific ob-
jects. The next label (11) is reserved for Hewlett Pack-
ard.

[0016] Information is retrieved from an agent by send-
ing a SNMP GET or GET-NEXT request with an object
identification as a parameter. Data associated with an
object can be altered by sending a SNMP SET request
to the agent with the object identification as one param-
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eter and the data as another parameter. An object which
can be written to is called a "settable" object.

[0017] The MIT code includes a function (named
"misExport()") for registering (attaching or grafting) an
object to the object tree structure. There are 4 parame-
ters as follows:

name: (the object identifier)

namelen: (the number of sub-identifiers in the ob-
ject identifier)

ops: (a list of 6 routines (corresponding to the oper-
ations RELEASE, CREATE, DESTROY, and SNMP
requests GET-NEXT, GET, and SET) which can be
performed on management objects)

cookie: (a pointer to stored parameters associated
with the specific object identifier within a data struc-
ture internal to the agent).

[0018] MIB standards evolve as required by the indus-
try. Proposed MIB standards start as published requests
for comments. A MIB format for defining objects is spec-
ified in Request For Comments number 1212 (hereinaf-
ter referred to as "RFC 1212") and an example MIB
standard using that format is specified in Request For
Comments 1213 (hereinafter referred to as "RFC
1213"). Both are available from DDN Network Informa-
tion Center, SRl International, Room EJ291, 333 Raven-
swood Avenue, Menlo Park, CA 94025, U.S.A.

[0019] The RFC 1212 object-type notation requires a
series of textual clauses as follows:

SYNTAX: (examples are "INTEGER" and "OCTET
STRING")

ACCESS: (choices are: "read-only", "read-write",
"write-only", and "not-accessible")

STATUS: (the required choice for status in a com-
mercial product is "mandatory”. In an experimental
MIB, the word "optional" is allowed.)
DESCRIPTION: (A textual explanation of the object
delimited by quote marks.)

[0020] In a network printing system, it is believed that
determining, at a client workstation, when an event, e.
g. completion of a print job, has transpired at a remote
printer is not achieved readily unless, of course, bi-di-
rectional communication exists between the client and
the remote printer. In those cases where only unidirec-
tional communication exists between the client and the
remote printer, however, the remote printer cannot
"speak to" the client directly. In one example, a user can
query a server, from a workstation, in a Xerox Network
Service arrangement to determine when a network job
has completed printing. The server in such arrange-
ment, however, is not configured to automatically notify
the user, at the workstation, of printing completion.

[0021] EP-A-0 653 700 discloses a network printer
apparatus that automatically informs a client about
events and abnormalities such as print end or paper
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jamming.

[0022] There is a need for a technique which avoids
the problems with conventional approaches which may
be satisfactory for the group as a whole, but can create
an annoyance in certain situations. For example, in a
group including a first user and a second user, the print
job belonging to the first user may be completed at a
printer remote to both users. There is a need for a tech-
nique which avoids both users receiving a trap or mes-
sage indicating that the job of the first user has been
completed. Under ideal circumstances,, the second us-
er would prefer not to hear about the occurrence of
events that effect only the first user. Additionally, there
is a need for a technique which is appropriate for use
with a remote printer employing a print queue. That is,
when the print queue is employed, there is a need for a
technique whereby the network server has a means of
knowing when printing of a job in the queue is complet-
ed. Moreover, there is a need for a technique which is
platform independent It would be desirable to provide a
system that is platform independent in which a message
regarding the occurrence of an event at a printing ma-
chine (or any output device) employed by and remote
to a group of users is transmitted only to the specific
recipient affected by such occurrence.

[0023] The present invention is defined by the sub-
ject-matter of system claim 1 and method claim 10.
[0024] In accordance with a further aspect of the
present invention, there is provided a system for auto-
matically transmitting a set of information to a selected
one of first and second clients in a printing system in-
cluding a printing machine associated with a plurality of
subsystemsand being operatively coupled with a server,
the server communicating with both the first client and
the second client, via a network connection, comprising:
an agent operatively associated with the server, for
maintaining information regarding the plurality of sub-
systems, said agent communicating with both the first
and second clients; a registration system, including the
first client, the second client and said agent, for regis-
tering the information, the information including a first
identifier and a second identifier, the first and second
identifiers being stored with the agent and corresponded
with first and second sets of information, respectively;
and said agent transmitting the first set of information
exclusively to said first client when a first event occurs
in one or more of the plurality of subsystems and trans-
mitting a second set of information exclusively to the
second client when a second event occurs in one or
more of the plurality of subsystems.

[0025] Another embodiment of the present invention
further provides a system for informing a client, with a
server, that an event associated with one of a plurality
of print-related functions has occurred in a printing sys-
tem, according to claim 7 of the appended claims.
[0026] Preferably, the clientincludes an emitter, com-
municating with the Identifier generator, for receiving the
second identifier portion and creating a job, the job be
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expressed in a page description language and the sec-
ond identifier portion being embedded in the Job.
[0027] Preferably, the job includes a comment section
and the second identifier portion is disposed in the com-
ment section.

[0028] The system preferably includes means for
transmitting the job to the server where the job is inter-
preted for purposes of parsing the page description lan-
guage description to thereby obtain a plurality of data
structures, wherein during said parsing the second iden-
tifier portion is stripped from the comment section and
placed In a data storage area.

[0029] In a further embodiment, the job is a first job,
the process means is a first process means, the event
is a first event, and a second resultant identifier is cor-
responded, in the agent, with a second packet of infor-
mation indicating that a second event, associated with
another one of the plurality of print-related functions,
has occurred, wherein: said source provides a third
identifier portion; said emitter creates a second job, the
job being expressed in page description language and
including the third identifier, the third identifier being
stored in said storage area; said informing system in-
cludes a second process, associated with another one
of the print-related functions, for conveying the third
identifier to said agent when the second event occurs;
said agent combining the third identifier with the first
identifier to form the second resultant identifier when the
second event occurs; said agent transmits the second
packet of information to the client; in response to receiv-
ing the second packet packet of information, the user is
Informed, by the client, of the occurrence of the second
event by reference to the second packet of information.
[0030] Preferably, the job comprises a print job and
the event comprises a completion of a printing of the
print job, wherein, in response to printing the print job,
the first and second identifier portions are combined and
transmitted to the client for informing the user that the
printing of the print job has occurred.

[0031] In accordance with another aspect of the in-
vention, there is provided a method of informing a client
with an agent, of the occurrence of an event in a printing
system, including a server communicating with the client
by way of a network connection, the server including the
agent, at which a firstidentifier portion is stored, wherein
the agent is apprised of an occurrence of an event and
the event is associated with a function of the printing
system, comprising: providing a second identifier por-
tion to the server; conveying the second identifier por-
tion to the agent when the event occurs; combining the
second identifier portion and the first identifier portion,
with the agent, to form a resultant identifier, the resultant
identifier corresponding with a packet of information in-
dicating that the event has occurred; transmitting the
packet of information to the client; and in response to
receiving the packet of information, informing the user
of the occurrence of the event by reference to the packet
of information.
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[0032] The method preferably further comprises gen-
erating the second identifier portion with the client. Pref-
erably, the generating step includes embedding the sec-
ond identifier portion in a job expressed in a page de-
scription language.

[0033] Preferably, the client includes an emitter com-
municating with an identifier generator, wherein said
embedding includes communicating the second identi-
fier portion from the identifier generator to the emitter so
that the print driver embeds the second identifier portion
in the job.

[0034] Preferably, the job includes a comment sec-
tion, wherein said embedding includes writing the sec-
ond identifier portion into the comment section.

[0035] The method preferably further comprises:
transmitting the job to the server; parsing the job, at the
server, to strip the second identifier from the comment
section; and placing the second identifier in a data stor-
age area.

[0036] Preferably, the server includes a process for
managing a printing system function and the process
communicates with the agent, wherein said conveying
includes obtaining the second identifier portion from a
data storage area, with the process, and providing the
second identifier portion to the agent for combination
with the first identifier portion.

[0037] Preferably, the second identifier portion is as-
sociated with a print job, the print job is provided to the
server for marking with a printing machine and the event
comprises a completion of the marking of the print job,
wherein said informing comprises informing the user of
the completion of the print job.

[0038] Preferably, the resultant identifier comprises
an object identifier and the method further comprises:
configuring the agent with simple network management
protocol software such that the object identifier is oper-
atively linked with a trap; and automatically transmitting
the trap to the client when the event occurs.

[0039] A further embodiment provides a method of
automatically transmitting a packet of information to a
selected one of first and second clients in a printing sys-
tem, according to claim 10 of the appended claims.
[0040] The method preferably further comprises: gen-
erating a print job expressed in a page description lan-
guage at the first client; and embedding the first identi-
fier in the page description language of the print job.
[0041] The method preferably further comprises
transmitting the print job from the first client to the server
and, at the server, stripping the first identifier from the
page description language of the print job.

[0042] Preferably, the server includes a print process
for managing a function of a print job, the first identifier
is associated with the print job and the first event com-
prises a completion of the print job, further comprising
transmitting the first identifier from a data store, associ-
ated with the server, to the agent, with the print process,
when the first event occurs.

[0043] Preferably, each of the first identifier and sec-
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ond identifier include a first identifier portion and a sec-
ond identifier portion and the method further comprises:
combining the first identifier portion of the first client with
one of the second identifier portions when the first event
occurs and the first identifier portion of the second client
with one of the second identifier portions when the sec-
ond event occurs.

[0044] Preferably, the first identifier is part of a first
objectidentifier and the second identifier is part of a sec-
ond object identifier, further comprising configuring the
agent with simple network management protocol soft-
ware such that the first object identifier is corresponded
with a first trap and the second object identifier is corre-
sponded with a second trap, the first trap and the second
trap comprising the first packet of information and the
second packet of information, respectively.

[0045] These and other aspects of the invention will
become apparent from the following description, the de-
scription being used to illustrate a preferred embodi-
ment of the invention when read in conjunction with the
accompanying drawings, in which:

Figure 1 is a block diagram depicting a multifunc-
tional, network adaptive printing machine;

Figure 2 is a block diagram of a video control mod-
ule for the printing machine of Figure 1;

Figure 3 is a block diagram of a transfer module
used in conjunction with the printing machine of Fig-
ure 2;

Figure 4 is a block diagram of a facsimile card used
in conjunction with the printing machine of Figure 2;
Figure 5 is a block diagram of a network controller
for the printing machine of Figure 1;

Figure 6 is a schematic diagram of a LAN worksta-
tion employed in accordance with one embodiment
of the invention;

Figure 7 is a flow diagram of the technique for gen-
erating a job in an embodiment of the present in-
vention;

Figure 8 is a schematic diagram showing the differ-
ent software elements of a print service employed
in accordance with the invention;

Figures 9 and 10 are flow diagrams illustrating the
techniques for storing a job OID in a server, in ac-
cordance with the invention; and

Figure 11 is a flow diagram of the steps involved in
informing a single client of the occurrence of an
event at a remote printer.

[0046] Referring to Figure 1, a multifunctional, net-
work adaptive printing system is designated by the nu-
meral 10. The printing system 10 includes a printing ma-
chine 12 operatively coupled with a network service
module 14. The printing machine 12 includes an elec-
tronic subsystem 16, referred to as a video control mod-
ule (VCM), communicating with a scanner 18 and a
printer 20. In one example, the VCM 16, which will be
described in further detail below, coordinates the oper-
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ation of the scanner and printer in a digital copying ar-
rangement. In a digital copying arrangement, the scan-
ner 18 (also referred to as image input terminal (11T))
reads animage on an original document by usinga CCD
full width array and converts analog video signals, as
gathered, into digital signals. In turn, an image process-
ing system 22 (Figure 2), associated with the scanner
18, executes signal correction and the like, converts the
corrected signals into multi-level signals (e.g. binary sig-
nals), compresses the multi-level signals and preferably
stores the same in electronic precollation (EPC) mem-
ory 24.

[0047] Referring again to Figure 1, the printer 20 (also
referred to as image output terminal (I0T)) preferably
includes a xerographic print engine. In one example, the
print engine has a multi-pitch belt (not shown) which is
written on with an imaging source, such as a synchro-
nous source (e.g. laser raster output scanning device)
or an asynchronous source (e.g. LED print bar). In a
printing context, the multi-level image data is read out
of the EPC memory 24 (Figure 2) while the imaging
source is turned on and off, in accordance with the im-
age data, forming a latent image on the photoreceptor.
In turn, the latent image is developed with, for example,
a hybrid jumping development technique and trans-
ferred to a print media sheet. Upon fusing the resulting
print, it may be inverted for duplexing or simply output-
ted. It will be appreciated by those skilled in the art that
the printer can assume other forms besides a xero-
graphic print engine without altering the concept upon
which the disclosed embodiment is based. For example,
the printing system 10 could be implemented with a ther-
mal ink jet or ionographic printer.

[0048] Referring specifically to Figure 2, the VCM 16
is discussed in further detail. The VCM 16 includes a
video bus (VBus) 28 with which various I/O, data trans-
fer and storage components communicate. Preferably,
the VBus is a high speed, 32 bit data burst transfer bus
which is expandable to 64 bit. The 32 bit implementation
has a sustainable maximum bandwidth of approximate-
ly 60 MBytes/sec. In one example, the bandwidth of the
VBus is as high as 100 MBytes/sec.

[0049] The storage components of the VCM reside in
the EPC memory section 30 and the mass memory sec-
tion 32. The EPC memory section includes the EPC
memory 24, the EPC memory being coupled with the
VBus by way of a DRAM controller 33. The EPC mem-
ory, which is preferably DRAM, provides expansion of
up to 64 MBytes, by way of two high density 32 bit SIMM
modules. The mass memory section 32 includes a SCSI
hard drive device 34 coupled to the VBus by way of a
transfer module 36a. As will appear, other I/O and
processing components are coupled respectively to the
VBus by way of transfer modules 36. It will be appreci-
ated that other devices (e.g. a workstation) could be
coupled to the VBus by way the transfer module 36a
through use of a suitable interface and a SCSI line.
[0050] Referring to Figure 3, the structure of one of
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the transfer modules 36 is discussed in further detail.
The illustrated transfer module of Figure 3 includes a
packet buffer 38, a VBus interface 40 and DMA transfer
unit 42 . The transfer module 36, which was designed
with "VHSIC" Hardware Description Language (VHDL),
is a programmable arrangement permitting packets of
image data to be transmitted along the VBus at a rela-
tively high transfer rate. In particular, the packet buffer
is programmable so that the segment or packet can be
varied according to the available bandwidth of the VBus.
In one example, the packet buffer can programmed to
handle packets of up to 64 Bytes Preferably, the packet
size would be reduced for times when the VBus is rela-
tively busy and increased for times when activity on the
bus is relatively low.

[0051] Adjustment of the packet size is achieved with
the VBus interface 40 and a system controller 44 (Figure
5). Essentially, the VBus interface is an arrangement of
logical components, including, among others, address
counters, decoders and state machines, which provides
the transfer module with a selected degree of intelli-
gence. The interface 40 communicates with the system
controller to keep track of desired packet size and, in
turn, this knowledge is used to adjust the packet size of
the packet buffer 38, in accordance with bus conditions.
Thatis, the controller, in view of its knowledge regarding
conditions on the VBus 28, passes directives to the in-
terface 40 so that the interface can adjust packet size
accordingly. Further discussion regarding operation of
the transfer module 36 is provided below

[0052] More particularly, each imageThe DMA trans-
fer unit employs a conventional DMA transfer strategy
to transfer the packets. In other words, the beginning
and end addresses of the packet are used by the trans-
ferunitinimplementing a given transfer. When a transfer
is complete, the interface 40 transmits a signal back to
the system controller 44 so that further information, such
as desired packet size and address designations, can
be obtained.

[0053] Referring to Figures 1 and 2, three 1/0 compo-
nents are shown as being coupled operatively to the
VBus 28, namely a FAX module 48, the scanner or IIT
18, and the printer or IOT 20; however, it should be rec-
ognized that a wide variety of components could be cou-
pled to the VBus by way an expansion slot 50. Referring
to Figure 4, an implementation for the FAX module,
which is coupled to the VBus 28 by way of transfer mod-
ule 36b, is discussed in further detail. In the preferred
embodiment, a facsimile device (FAX) 51 includes a
chain of components, namely a section 52 for perform-
ing Xerox adaptive compression/decompression, a sec-
tion 54 for scaling compressed image data, a section 56
for converting compressed image data to or from CCITT
format, and a modem 58, preferably manufactured by
Rockwell Corporation, for transmitting CCITT formatted
data from or to a telephone, by way of a conventional
communication line.

[0054] Referring still to Figure 4, each of the sections
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52, 54 and 56 as well as modem 58 are coupled with
the transfer module 36b by way of a control line 60. This
permits transfers to be made to and from the FAX mod-
ule 48 without involving a processor. As should be un-
derstood, the transfer module 36b can serve as a master
or slave for the FAX module in that the transfer module
can provide image data to the FAX for purposes of trans-
mission or receive an incoming FAX. In operation, the
transfer module 36b reacts to the FAX module in the
same manner that it would react to any other I1/0O com-
ponent. For example, to transmit a FAX job, the transfer
module 36b feeds packets to the section 52 through use
of the DMA transfer unit 42 and, once a packet is fed,
the transfer module transmits an interrupt signal to the
system processor 44 requesting another packet In one
embodiment, two packets are maintained in the packet
buffer 38 so that "ping-ponging" can occur between the
two packets. In this way, the transfer module 36b does
not run out of image data even when the controller can-
not get back to itimmediately upon receiving an interrupt
signal.

[0055] Referring again to Figure 2, the lIT 18 and 10T
20 are operatively coupled to the VBus 28 by of transfer
modules 36¢ and 36d. Additionally, the IIT 18 and the
IOT 20 are operatively coupled with a compressor 62
and a decompressor 64, respectively. The compressor
and decompressor are preferably provided by way of a
single module that employs Xerox adaptive compres-
sion devices. Xerox adaptive compression devices have
been used for compression/decompression operations
by Xerox Corporation in its DocuTech® printing system.
In practice, at least some of the functionality of the trans-
fer modules is provided by way of a 3 channel DVMA
device, which device provides local arbitration for the
compression/decompression module.

[0056] As further illustrated by Figure 2, the scanner
18, which includes the image processing section 22, is
coupled with an annotate/merge module 66. Preferably
the image processing section includes one or more ded-
icated processors programmed to perform various de-
sired functions, such as image enhancement, threshold-
ing/screening, rotation, resolution conversion and TRC
adjustment. The selective activation of each of these
functions can be coordinated by a group of image
processing control registers, the registers being pro-
grammed by the system controller 44. Preferably, the
functions are arranged along a "pipeline" in which image
data is inputted to one end of the pipe, and image proc-
essed image data is outputted at the other end of the
pipe. To facilitate throughput, transfer module 36e is po-
sitioned at one end of the image processing section 22
and transfer module 36c¢ is positioned at another end of
the section 22. As will appear, positioning of transfer
modules 36¢ and 36e in this manner greatly facilitates
the concurrency of a loopback process.

[0057] Referring still to Figure 2, arbitration of the var-
ious bus masters of the VCM 16 is implemented by way
ofa VBus arbiter 70 disposed in a VBus arbiter/bus gate-
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way 71. The arbiter determines which bus master (e.g.
FAX module, Scanner, Printer, SCSI Hard Drive, EPC
Memory or Network Service Component) can access
the VBus at one given time. The arbiter is made up of
two main sections and a third control section. The first
section, i.e., the "Hi-Pass" section, receives input bus
requests and current priority selection, and outputs a
grant corresponding to the highest priority request pend-
ing. The current priority selection input is the output from
the second section of the arbiter and is referred to as
"Priority Select". This section implements priority rota-
tion and selection algorithm. At any given moment, the
output of the logic for priority select determines the order
in which pending requests will be serviced. The input to
Priority Select is a register which holds an initial place-
ment of devices on a priority chain. On servicing re-
quests, this logic moves the devices up and down the
priority chain thereby selecting the position of a device's
next request. Control logic synchronizes the tasks of the
Hi-Pass and the Priority Select by monitoring signals re-
garding request/grant activity. It also prevents the pos-
sibility of race conditions.

[0058] Referringto Figure 5, the network service mod-
ule 14 is discussed in further detail. As will be recog-
nized by those skilled in the art, the architecture of the
network service module is similar to that of a known "PC
clone". More particularly, in the preferred embodiment,
the controller 44, which preferably assumes the form of
a SPARC processor, manufactured by Sun Microsys-
tems, Inc., is coupled with a standard SBus 72. In the
illustrated embodiment of Figure 5, a host memory 74,
which preferably assumes the form of DRAM, and a SC-
Sl disk drive device 76 are coupled operatively to the
SBus 72. While not shown in Figure 5, a storage or I/O
device could be coupled with the SBus with a suitable
interface chip. As further shown in Figure 5, the SBus is
coupled with a network 78 by way of an appropriate net-
work interface 80. In one example, the network interface
includes all of the hardware and software necessary to
relate the hardware/software components of the control-
ler 44 with the hardware/software components of the
network 78. For instance, to interface various protocols
between the network service module 14 and the network
78, the network interface could be provided with, among
other software, Netware® from Novell Corp.

[0059] In one example, the network 78 includes a cli-
ent, such as a workstation 81 with an emitter or driver
84. In operation, a user may generate a job including a
plurality of electronic pages and a set of processing in-
structions. In turn, the job is converted, with the emitter,
into a representation written in a page description lan-
guage, such as PostScript. The job is then transmitted
to the controller 44 where it is interpreted with a decom-
poser, such as one provided by Adobe Corporation.
Some of the principles underlying the concept of inter-
preting a PDL job are provided in US-A-5,493,634 and
US-A-5,226,112. Further details regarding a technique
for generating a job in a PDL may be obtained by refer-
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ence to PostScript® Language Reference Manual, Sec-
ond Edition, Addison-Wesley Publishing Co., 1990.
[0060] Referring again to Figure 2, the network serv-
ice module 14 is coupled with the VCM 16 via a bus gate-
way 88 of the VBus arbiter/bus gateway 71. In one ex-
ample, the bus gateway comprises a field programma-
ble gate array provided by XILINX corporation. The bus
gateway device provides the interface between the host
SBus and the VCM VBus. It provides VBus address
translation for accesses to address spaces in the VBus
real address range, and passes a virtual address to the
host SBus for virtual addresses in the host address
range. A DMA channel for memory to memory transfers
is also implemented in the bus gateway. Among other
things, the bus gateway provides seamless access be-
tween the VBus and SBus, and decodes virtual address-
es from bus masters, such as one of the transfer mod-
ules 36, so that an identifier can be obtained from a cor-
responding slave component. It will be appreciated by
those skilled in the art that many components of the
printing system 10 are implemented in the form of a sin-
gle ASIC.

[0061] Referring to Figures 2, 3 and 5, further discus-
sion regarding DMA transfer of each of the transfer mod-
ules 36 is provided. In particular, in one example, the
images of a job are stored in the host memory 74 as a
series of blocks. Preferably, each block comprises a plu-
rality of packets. In operation, one of the transfer mod-
ules 36 is provided, by the controller 44, with the begin-
ning address of a block and the size of the block. In turn,
for that block, the transfer module 36 effects a packet
tranfer and increments/decrements a counter. This pro-
cedure is repeated for each packet of the block until the
interface 40 determines, by reference to the counter,
that the last packet of the block has been transferred.
Typically, for each stored image, several blocks are
transferred, in a packet-by-packet manner, as described
immediately above.

[0062] Referring to FIG. 6, one of the workstations 81
is described in further detail. In particular, each worksta-
tion 81 includes the emitter 84 which facilitates genera-
tion of a job and communicates with a print manager
100. As is known, the emitter 84 obtains input from a
user and converts the same into a page description lan-
guage, such as PCL 5 or Post Script. In one embodi-
ment, the emitter is produced by Phoenix Corporation.
Preferably, the print manager 100 is a process capable
of receiving a job and spooling it with a mass memory
section (e.g. disk drive device) 102.

[0063] As discussed in further detail below, a spooled
job is communicated to a local area network by way of
a line printer (LPT) port 104. Jobs are transported
across the network by way of a transport provider 106
which preferably employs either UDP or IPX protocols.
The former protocol is based on TCP/IP and the latter
protocol is provided by way of Novell Corporation.
[0064] An event handling system 108 is provided to
determine when selected events in the printing system
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10 have occurred. The event handling system includes
one or more applications 110, an event handling sub-
system 112 and a simple network management protocol
(SNMP) subsystem 114. While the workstation 81 may
include multiple applications 110 for handling various
tasks associated with monitoring event occurrence with-
in the printing system, hereinafter, for purposes of con-
venience, only one application for performing the vari-
ous tasks associated with event handling will be refer-
enced. The event handling application 110 communi-
cates with the event handling subsystem 112 which
event handling subsystem communicates with the emit-
ter 84 by way of the print manager 100 and is provided
with two major responsibilities, each of which responsi-
bilities will be discussed in further detail below. The
SNMP subsystem, which communicates with the event
handling subsystem, serves to encode and decode
packets of information provided in terms of SNMP.
[0065] ReferringtoFIG. 7, an approach for generating
a Job, which employs SNMP to manage event handling,
is provided. Initially, at step 118 a job is developed at the
emitter 84 in response to appropriate input by the user.
In some cases, a job need not be developed in that it
already resides on a portable medium. When this is the
case, the job is provided to the server. Assuming that
job development Is required, at step 120 it is determined
whether the workstation provides event handling. For
those circumstances in which event handling is not pro-
vided, the job is, via step 122, provided without an iden-
tifier. In the illustrated embodiment of FIG. 7, an identi-
fier comprises an object identifier (OID) Suffix, i.e. a por-
tion of an OID of the type used in SNMP communication.
[0066] Preferably, event handling is provided , in the
workstation 81, by default, therefore a unique network
OID suffix is communicated to the print manager 100
(step 124) from the event handling subsystem 112. In
one example, the OID suffix is based on a client address
or ethemet card identifier. It should be appreciated, that
more than one OID suffix could be obtained by the print
manager in order to obtain information about the occur-
rence of multiple events in the printing system. For ease
of discussion, it will be assumed that one OID suffix is
obtained and that that OID suffix relates to an event in
which a developed job is outputted at an output device.
Nonetheless, the event to which the OID suffix pertains
could be one of many events associated with the printing
system. With the OID suffix in hand, the emitter 84 gen-
erates the job in terms of a PDL description (step 126),
which PDL description will include a comment section
of the type disclosed in US-A-5,130,806. Per step 128,
the emitter 84 embeds the OID suffix into the comment
section of the PDL description and transmits a job to the
printmanager 100 (step 130) for spooling of the job (step
132) in the mass memory 102.

[0067] Referring back to step 120, the event handling
system performs certain functions in conjunction with
the development of the job. More particularly, the appli-
cation 110 initiates a "listening routine' at step 136 and
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the event handling subsystem 112 registers the OID suf-
fix (step 138) at a print service 140 (FIG. 8). Referring
now to step 142 and Figure 6 when a job is ready for
transmission from the client workstation 81 to the server
140, the job is transmitted to the service 140, by way of
step 144, in the following manner:

[0068] When submitting the job through the emitter 84
(which is preferably a windows print driver), the emitter
submits the job back to an operating system of the work-
station 81 which then sends the job through the LPT port
104. Since the LPT port is redirected to a networked
printer, of the type used in printing system 10 (Figure 1),
the job is ultimately submitted to networked printer 20.
The emitter software, however, has no knowledge of this
redirection and has no direct contact with the printer 20.
As will appear from the discussion below, through use
of SNMP traps, the client workstation 81 is able to obtain
information about the occurrence of events in the print-
ing system even though communication between the
workstation and the print server is not, in conventional
terms, viewed as bi-directional.

[0069] In practice, the job is transmitted across the
network to the network module 14 for interpretation at
the print server 140. Preferably, the print service 140 is
maintained in one of the memory sections 74 or 76 (FIG.
5). In one example of operation, the print service 140 is
transferred from disk 76 to system memory 74. As
shown in FIG. 8, the print service 140 includes a pre-
parser 148 for parsing the various image components
of a job. The structure and function of the preparser 148
is discussed in further detail in US-A-5,493,634. As fur-
ther discussed in the Bonk application, the preparser
148 would be responsible for stripping the OID suffix
from the PDL description of the job for storage in a doc-
ument management section 150. It will be appreciated
that the print service 140 includes other interpretation
components, such as a process for binding fonts, which
are not shown in the FIG. 8. Nonetheless, the compo-
nents necessary to achieve interpretation of a PDL file
are known to those skilled in the art and can be obtained
through use of conventional interpretive schemes such
as those schemes provided, among others, Phoenix,
Adobe Corporation or Hewlett-Packard Corporation.
[0070] Itis contemplated that the print service 140 will
preferably employ an implementation known as the ISO
document processing architecture (DPA) standard as
envisioned by ISO/IEC 10175. The DPA has its origin in
the Palladium print system which is a distributed print
system developed at MIT/Project Athena with the par-
ticipation of Digital Equipment Corporation, Internation-
al Business Machines and Hewlett-Packard. The "Pal-
ladium Design Document" a publication of the Massa-
chusetts Institute of Technology, published on June,
1991, provides a detailed discussion of the ISO DPA.
The Palladium print system is based on a two level cli-
ent-server model. Both Print Spooler and Printer Super-
visor act as servers. The Print Spooler also acts as a
client to the Printer Supervisor. The Print Client normally
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uses the Print Spooler as its server but may use the
Printer Supervisor directly. Remote Procedure Calls are
used for communications between the clients and serv-
ers. Each Printer has its own dedicated Printer Super-
visor which communicates data and control information
with the printer in whatever way is appropriate for that
type of printer. A name service is used to find printer
services for users and to find servers for system man-
agers. There is no design limit to the number of servers
that may be installed on a machine.

[0071] A Print Client is a client acting as the user's
agent that accepts commands, submits requests to print
services, receives responses, generates per-user local
job numbers, and remembers for each user where the
jobs have been submitted. A Print Spooler is a server
that accepts Palladium operations from Print Clients us-
ing a DCE RPC and schedules print jobs on its Printer
Supervisors. When the Spooler communicates with the
Printer Supervisor, it uses the Palladium operations with
the DCE RPC as well. In this case, the Print Spooler is
the client and the Printer Supervisor is the server.
[0072] A Printer Supervisor accepts requests from cli-
ents (Print Spoolers) to print a job on its Physical Printer.
If the code is multi-threaded, each thread is considered
a Printer Supervisor and controls its own Physical Print-
er. Usually, a Printer Supervisor registers itself with a
Spooler when it starts and is under the Spooler's control.
However, a Printer Supervisor can be brought up in
"stand-alone" mode, in which it does not register itself
with a Spooler and accepts print jobs directly from Print
Clients. In this case, the Printer Supervisor is a server
acting as a Spooler without any queuing or job sched-
uling.

[0073] A Physical Printer is an actual piece of hard-
ware that has its own Printer Supervisor controlling it. A
Queue contains jobs waiting to be printed. When a
Physical Printer finishes or nearly finishes a job, its
Printer Supervisor indicates to the Spooler its readiness
to accept another print job. The Spooler scans the
queues that feed the Physical Printer and a scheduling
algorithm selects the next job and assigns that job to
that Physical Printer by submitting the print job to the
Print Supervisor using an ISO DPA Print operation. A
Logical Printer is the abstract entity that users specify
to indicate where their job is to be printed and/or what
characteristics their job has. Each logical printer has de-
fault attributes that the server supplies for those at-
tributes that neither the user nor his Print Client has sup-
plied. The Spooler may assign a print job to one or more
Queues based on the specified Logical Printer, depend-
ing on the scheduling policy as established by its system
administrator. In other words, a Logical Printer feeds
one or more Queues; each Queue feeds one or more
Physical Printers as established by the system admin-
istrator of the Spooler.

[0074] Referring still to FIG. 8, attributes of the devel-
oped job are maintained in a data store 152, and man-
agement of that data store, in other words, access to
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information in the data store, is provided by a document
manager 154. As shown in FIG. 8, the document man-
agement system 150 is in communication with a sub-
system process section 156, the section 156 including
processes for, among other things, imaging, marking,
finishing and diagnostics. In practice, a subsystem proc-
ess is responsible for not only performing a certain func-
tion within the printing system, but for providing informa-
tion about the occurrence of an event associated with
that particular function. Consequently, a subsystem
process, such as marking, would provide information
about, among other things, the level of toner or ink avail-
able in any given printer or when a job has completed
printing. Other subsystem processes such as diagnos-
tics could inform the user of events such as a jam in a
paper path of one of the available printers. Yet other sub-
system processes, such as a FAX service subsystem
could provide information regarding the completion or
transmission of a FAX. As will appear, the presently dis-
closed embodiment is pertinent for use with a large va-
riety of document processing related events.

[0075] The subsystem process section 156 commu-
nicate with an agent 158, the agent 158 including a con-
figuration table 160. Preferably, the agent 158 includes
available SNMP (version 2) software and the configura-
tion table is provided in accordance with such software.
As will be appreciated by those skilled in the art, the con-
figuration table (or tables) corresponds OIDs or "traps”,
with respective managers (clients) on the network.
While the configuration table 160 preferably includes a
plurality of tables, provided in accordance with an avail-
able SNMP (version 2) package, in other examples the
table could simply comprise a look-up table associating
the traps with the respective managers. Additionally, in
the preferred embodiment, the agent 158 follows SNMP
rules to access and obtain selected information from the
configuration table(s).

[0076] Referring to FIGS. 9 and 10 an approach for
storing a job OID portion in the server 140 is shown. By
way of step 164, a job is conveyed to the preparser 148
(FIG. 8) via a connectivity layer and interpretation of the
jobis begun. During such interpretation (step 166), a job
OID portion is stripped from the comments section of
the PDL description of the job. Referring specifically to
FIG. 10, it will be recognized that, in the illustrated em-
bodiment, a job OID includes a "prefix OID" and "suffix
OID". In one example of operation, the prefix OID is
maintained at the agent 158, while the suffix OID is pro-
vided to the print manager 100 (FIGS. 6 and 7), by the
event handling subsystem 112. In accordance with the
DPA standard discussed above, a set of job attributes
is generated for the incoming job, at step 168, and the
suffix OID is associated with one of the job attributes. In
turn, at step 170, the job attributes generated in step
168 are, via 170, stored in the data storage 152 (FIG. 8).
[0077] Referring to FIGS. 6, 8 and 10, an approach
for using SNMP (version 2) to inform a single client of
the occurrence of an event at a printer remote to the
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single client is discussed. At step 174, (FIG. 11), an
event occurs and the subsystem process associated
with the event (FIG. 8) detects the occurrence of the
event, at step 176, and requests a suitable OID suffix
from the document manager ("DM") 154, the suffix spe-
cifically being associated with a trap indicating that the
event has occurred. In response to the request from the
subsystem process, the document manager retrieves
the appropriate OID suffix from the data store 152 (step
178) and transfers it to the subsystem process of section
156 that has requested it. Upon receiving the OID suffix,
the receiving subsystem process transmits the OID suf-
fix, at step 180, to the agent 158. In turn, the agent 158
combines the suffix with a corresponding prefix to form
an OID resultant or trap (step 182). As will be appreci-
ated by those skilled in the art, the prefix OID includes
various branches and leaves which, in combination,
serve as an OID for a broad group of users on the net-
work. It is the addition of the suffix OID to the prefix OID
which makes the OID resultant particular to a single cli-
ent on the network.

[0078] Preferably, the trap is obtained through use of
conventional SNMP (version 2) software; however,
when the OIDs are corresponded with traps by way of a
look-up table, the more complex approach contemplat-
ed by SNMP (version 2) need not be followed. With the
trap obtained in step 182, a message, assuming the
form of a "packet" is transmitted from the agent, across
the network to the SNMP subsystem 114 (FIG. 6) of the
workstation 81. In turn, the SNMP subsystem decodes
the contents of the packet, at step 188, and conveys the
decoded information to the application 110. Preferably,
the application 110 cooperates with a user interface of
the workstation 81 (not shown) in such a way that the
user of workstation 81 is provided with the essential in-
formation of the packet as soon as possible. Referring
to step 190, when the application 110 (or emitter 84)
closes, a cleanup routine is called in an event handling
library of event handling subsystem 112. In one exam-
ple, the cleanup routine cleans up the entries in local
and remote configuration databases, thus disabling
traps between the two entities. If this cleanup cannot
happen (as in the case of a crash), the entries will be
cleaned up when each side is reset. Until such time, spu-
rious traps generated by the service 140 (FIG. 8) will be
ignored by the client.

[0079] Referring again to FIG. 10, it should be under-
stood that in one embodiment the event handling sub-
system 112 provides the printimager 100 with the same
suffix OID for each job to be developed at the emitter
84. Consequently, if a user sends many jobs from the
workstation 81 of FIG. 6 to the print service 140 of FIG.
8, in a short period of time, upon receiving a trap sub-
sequently it may not be clear to the user to which job
that trap applies. Accordingly, it has been found that
when many jobs are to be transmitted by the user it is
advisable to configure the suffix OID with an additional
portion 194 so that a specific OID, which corresponds
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to a particular job, is provided. As will be recognized, a
trap corresponded with the specific OID would permit
identification of a particular trap as being associated
with a unique job.

[0080] Numerous features of the above-disclosed
embodiment will be appreciated by those skilled in the
art:

[0081] First, the subject system permits a client and
an agent to interact exclusively across a network. Ac-
cordingly, an event affecting only one client is conveyed
to that one client rather than a group of clients on the
network. Accordingly, the amount of "traffic" on the net-
work is minimized.

[0082] Second, the client and agent interact cooper-
atively to facilitate the above-mentioned exclusivity.
More particularly, the client provides a server with a suf-
fix object identifier ("OID") and, when a selected event
occurs, that suffix OID is combined with a prefix OID,
maintained by the agent, so that a resultant OID, partic-
ular to the client, is created. In turn, the resultant OID is
used to obtain a trap that is provided to just the client.
[0083] Third, the suffix OIDs are made available to the
server in a convenient manner. In one example, a suffix
OID is embedded in a comment section of a job ex-
pressed in a page description language. In this way the
suffix OID can be stripped readily from from the job dur-
ing parsing at the server.

[0084] Finally, the OIDs can be configured so that a
client is provided with a specific indication regarding a
job with which a given trap is associated. In this way, the
clientis not forced to conjecture to which job a given trap
belongs.

Claims

1. A system for automatically transmitting a set of in-
formation to a selected one of first and second cli-
ents (81) in a printing system (10) including a print-
ing machine associated with a plurality of subsys-
tems and being operatively coupled with a server
(140), said server communicating with both said
first client and said second client, via a network con-
nection, comprising :

an agent (158) operatively associated with said
server, for maintaining information regarding
said plurality of said subsystems, said agent
communicating with both said first and second
clients;

a registration system, including said first, said
second client and said agent, for registering in-
formation, said information including a first
identifier (194) and a second identifier (194),
said first and second identifiers being stored
with said agent and corresponded with first and
second sets of information, respectively;
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said first identifier corresponding to said first cli-
ent and said second identifier corresponding to
said second client;

said information including said first identifier re-
lated to afirst event and said information includ-
ing said second identifier related to a second
event occurring in one or more of said plurality
of said subsystems;

said printing system or said operatively coupled
server providing process means for informing
said agent when said first or said second event
occurs in one or more of said plurality of said
subsystems; and

said agent transmitting (step 184) said first set
of information exclusively to said first client
when said agent is informed about a occur-
rence of a first event in one or more of said plu-
rality of said subsystems and transmitting (step
184) said second set of information exclusively
to the second client when said agent is in-
formed about a occurrence of a second event
in one or more of the plurality of subsystems.

The system of claim 1, wherein said first client is
adapted to generate a print job, expressed in a page
description language, and said first identifier is em-
bedded in said page description language descrip-
tion of said print job.

The system of claim 2, including means for trans-
mitting said print job from said first client to said
server and means (148) for stripping said first iden-
tifier from said page description language descrip-
tion of said print job.

The system of any of claims 1 to 3, including a data
store (152), associated with said server, for main-
taining information of said print job.

The system of any of claims 1 to 4, in which said
server includes a print process (150, 156) for con-
trolling of jobs, said first identifier is associated with
said print job and said first event comprises a com-
pletion of said print job, wherein in accordance with
said print process said server is adapted to transmit
(step 176, 178 and 180) said first identifier from said
data store to said agent.

The system of any of claims 1 to 5, in which each
of said first identifier and said second identifier in-
clude a first identifier portion (194) and a second
identifier portion (194), wherein:

said second identifier portions are provided by
said first and second clients to said server; and
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said first identifier portion of said first client is
combined with one of said second identifier por-
tions when said first event occurs and said first
identifier portion of said second client is com-
bined with one of said second identifier portions
when said second event occurs.

7. The system of claim 6, wherein:

said first identifier portions of said first and sec-
ond identifier are referring to said first and sec-
ond client, respectively;

said first identifier portions being stored at said
agent;

a source of identifier portions, said source pro-
viding said second identifier portion; said sec-
ond identifier portions of said first and second
identifier are related to said first and second
events associated with one of a plurality of said
print-related functions;

said second identifier portions being stripped
by said means from said page description lan-
guage description of said print job and being
stored at said data store;

said agent combines said first identifier portion
of said first client with one of said second iden-
tifier portions, when said first event occurs, and
said first identifier portion of said second client
is combined with one of said second identifier
portions, when said second event occurs, form-
ing a resultant identifier corresponding with
said first and second set of information indicat-
ing that said first or second event has occurred
and corresponding with said first and second
client, respectively; and

in response to receiving said first or second set
of information, said first or second client being
adapted to inform a user of said occurrence of
said first or second event by reference to said
first or second set of information received.

The system of claim 6 or 7, wherein said source
comprises an identifier generator for generating
said second identifier portion.

The system of any of claims 1 to 8, in which said
first identifier is part of a first object identifier and
said second identifier is part of a second object
identifier, said agent being configured with simple
network management protocol software such that
said first object identifier corresponds to a first trap
and said second object identifier corresponds to a
second trap, said first trap and said second trap
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10.

1.

22

comprising said first set of information and said sec-
ond set of information, respectively.

A method for automatically transmitting a packet of
information to a selected one of first and second cli-
ents (81) in a printing system (10) including a print-
ing machine associated with a plurality of subsys-
tems, said printing machine being operatively cou-
pled with a server (140), said server communicating
with both said first client and said second client, via
a network connection, said server including an
agent (158) for maintaining information regarding
said plurality of said subsystems, comprising:

transmitting a first identifier (194) from said first
client to said server, and a second identifier
(194) from said second client to said server,
said first identifier corresponding to said first cli-
ent and said second identifier corresponding to
said second client;

registering both said first and second identifiers
with said agent so that said first identifier is cor-
responded with a first packet of information and
said second identifier is corresponded with a
second packet of information;

said packet of information corresponded with
said first identifier being related to a first event
and said packet of information corresponded
with said second identifier being related to a
second event occurring in one or more of said
plurality of said subsystems;

informing said agent with said printing system
or said operatively coupled server, when said
first or said second event occurs in one or more
of said plurality of said subsystems; and

when one of said plurality of said subsystems
causes said first event to occur, transmitting
said first packet of information exclusively to
said first client, and when another one of said
plurality of said subsystems causes said sec-
ond event to occur, transmitting said second
packet of information exclusively to said sec-
ond client.

The method of claim 10, in which each of said first
identifier and said second identifier include a first
identifier portion (194) and a second identifier por-
tion (194), comprising:

providing said second identifier portions by said
first and second clients to said server; and

combining said first identifier portion of said first
client with one of said second identifier portions
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when said first event occurs and said first iden-
tifier portion of said second client is combined
with one of said second identifier portions when
said second event occurs.

12. The method of claim 11, comprising:

referring said first identifier portions of said first
and second identifier to said first and second
client, respectively;

storing said first identifier portions at said
agent;

storing said second identifier portions at a data
storage (152);

said second identifier portions of said first and
second identifier being related to said first and
second events associated with one of a plurality
of said print-related functions;

conveying the second identifier portion to the
agent when the event occurs;

said agent combines said first identifier portion
of said first client with one of said second iden-
tifier portions, when said first event occurs, and
said first identifier portion of said second client
is combined with one of said second identifier
portions, when said second event occurs, form-
ing a resultant identifier corresponding with
said first and second packet of information in-
dicating that said first or second event has oc-
curred and corresponding with said first and
second client, respectively;

transmitting said packet of information to said
corresponding client; and

in response to receiving said first or second
packet of information, said first or second client
being adapted to inform a user of said occur-
rence of said first or second event by reference
to said first or second packet of information re-
ceived.

Patentanspriiche

1.

System fiir die automatische Ubertragung einer
Gruppe von Information zu einem Ausgewahlten
aus ersten und zweiten Clients (81) in einem Druck-
system (10) umfassend eine Druckmaschine, der
eine Vielzahl von Untersystemen zugeordnet ist,
und die wirkend mit einem Server (140) gekoppelt
ist, wobei der Server mit dem ersten Client und dem
zweiten Client Uber eine Netzwerkverbindung kom-
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muniziert, aufweisend:

einen Agenten (158), der dem Server wirkend
zugewiesen ist, zum Aufrechterhalten von In-
formationen hinsichtlich der Vielzahl von Unter-
systemen, wobei der Agent mit den ersten und
zweiten Clients kommuniziert;

ein Registrierungssystem umfassend den er-
sten, den zweiten Client und den Agenten, zum
Registrieren von Information, wobei die Infor-
mation einen ersten Kennzeichner (194) und
einen zweiten Kennzeichner (194) umfasst und
wobei die ersten und zweiten Kennzeichner mit
dem Agenten gespeichert sind und jeweils mit
ersten und zweiten Gruppen von Information
korrespondieren;

wobei der erste Kennzeichner mit dem ersten Client
korrespondiert und der zweite Kennzeichner mit
dem zweiten Client korrespondiert;

wobei die Information, die den ersten Kennzeichner
umfasst, der sich auf ein erstes Ereignis bezieht
und die Information, die den zweiten Kennzeichner
umfasst, der sich auf ein zweites Ereignis bezieht,
in einem oder mehreren der Vielzahl der Untersy-
steme auftreten;

wobei das Drucksystem oder der wirkend gekoppel-
te Server eine Prozesseinrichtung bereitstellen, um
den Agenten zu informieren, wenn das erste oder
das zweite Ereignis in einem oder mehreren der
Vielzahl der Untersysteme auftritt; und

wobei der Agent die erste Gruppe von Information
ausschlieBlich zu dem ersten Client Ubertragt
(Schritt 184), wenn der Agent Uber ein Auftreten ei-
nes ersten Ereignisses in einem oder mehreren der
Vielzahl der Untersysteme informiert wird, und die
zweite Gruppe von Information ausschlieRlich zu
dem zweiten Client Ubertragt (Schritt 184), wenn
der Agent Uber ein Auftreten eines zweiten Ereig-
nisse in einem oder mehreren der Vielzahl von Un-
tersystemen informiert wird.

System nach Anspruch 1, wobei der erste Client ge-
eignet ist, einen Druckauftrag zu erzeugen, der in
einer Seitenbeschreibungssprache ausgedriickt
wird, und wobei der erste Kennzeichner in die Sei-
tenbeschreibungssprachenbeschreibung des
Druckauftrags eingebettet ist.

System nach Anspruch 2, umfassend eine Einrich-
tung zum Ubertragen des Druckauftrags von dem
ersten Client zu dem Server und eine Einrichtung
(148) zum Abstreifen des ersten Kennzeichners
von der Seitenbeschreibungssprachenbeschrei-
bung des Druckauftrags.

System nach einem der Anspriiche 1 bis 3, umfas-
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send einen Datenspeicher (152), der dem Server
zugewiesen ist, zum Aufrechterhalten von Informa-
tion des Druckauftrags.

System nach einem der Anspriiche 1 bis 4, in dem
der Server einen Druckprozess (150, 156) zum
Steuern von Auftragen umfasst, wobei der erste
Kennzeichner dem Druckauftrag zugewiesen ist
und das erste Ereignis eine Fertigstellung des
Druckauftrags aufweist, und wobei in Ubereinstim-
mung mit dem Druckprozess der Server ausgefiihrt
ist, um den ersten Kennzeichner von dem Daten-
speicher zu dem Agenten zu Ubertragen (Schritt
176, 178 und 180).

System nach einem der Anspriiche 1 bis 5, indem
jeder des ersten Kennzeichners und des zweiten
Kennzeichners einen ersten Kennzeichneranteil
(194) und einen zweiten Kennzeichneranteil (194)
umfasst, wobei:

die zweiten Kennzeichneranteile dem Server
von den ersten und zweiten Clients bereitge-
stellt werden; und

der erste Kennzeichneranteil des ersten Cli-
ents mit einem der zweiten Kennzeichnerantei-
le kombiniert wird, wenn das erste Ereignis auf-
tritt und der erste Kennzeichneranteil des zwei-
ten Clients mit einem der zweiten Kennzeich-
neranteile kombiniert wird, wenn das zweite Er-
eignis auftritt.

7. System nach Anspruch 6, wobei:

die ersten Kennzeichneranteile des ersten und
zweiten Kennzeichners sich jeweils auf den er-
sten und zweiten Client beziehen;

die ersten Kennzeichneranteile in dem Agen-
ten gespeichert sind;

eine Quelle von Kennzeichneranteilen, wobei
die Quelle den zweiten Kennzeichneranteil be-
reitstellt, bereitgestellt wird;

die zweiten Kennzeichneranteile des ersten
und zweiten Kennzeichners sich auf die ersten
und zweiten Ereignisse, die einem einer Viel-
zahl der druckbezogenen Funktionen zugewie-
sen sind, beziehen;

die zweiten Kennzeichneranteile durch die Ein-
richtung von der Seitenbeschreibungsspra-
chenbeschreibung des Druckauftrags abge-
streift werden und in dem Datenspeicher ge-
speichert werden;
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der Agent den ersten Kennzeichneranteil des
ersten Clients mit einem der zweiten Kenn-
zeichneranteile kombiniert, wenn das erste Er-
eignis auftritt, und der erste Kennzeichneranteil
des zweiten Clients mit einem der zweiten
Kennzeichneranteile kombiniert wird, wenn
das zweite Ereignis auftritt, wobei ein resultie-
render Kennzeichner gebildet wird, der mit der
ersten und zweiten Gruppe von Information
korrespondiert, die anzeigt, dass das erste
oder zweite Ereignis aufgetreten ist und die je-
weils mit dem ersten und zweiten Client korre-
spondieren; und

in Antwort auf ein Empfangen der ersten oder
zweiten Gruppe von Information, der erste oder
zweite Client ausgefiihrt werden, um einen Be-
nutzer von dem Auftreten des ersten oder zwei-
ten Ereignisses durch Bezug auf die empfan-
gene erste oder zweite Gruppe von Information
zu informieren.

System nach Anspruch 6 oder 7, wobei die Quelle
einen Kennzeichnergenerator aufweist zum Gene-
rieren des zweiten Kennzeichneranteils.

System nach einem der Anspriiche 1 bis 8, in dem
der erste Kennzeichner Teil eines ersten Objekt-
kennzeichners ist und der zweite Kennzeichner ist
Teil eines zweiten Objektkennzeichners, wobei der
Agent mit einer simple network management proto-
col software derart konfiguriert ist, dass der erste
Objektkennzeichner mit einer ersten Fangstelle
(trap) korrespondiert und der zweite Objektkenn-
zeichner mit einer zweiten Fangstefle korrespon-
diert, wobei die erste Fangstelle und die zweite
Fangstelle jeweils die erste Gruppe von Information
und die zweite Gruppe von Information aufweisen.

Verfahren zum automatischen Ubertragen eines In-
formationspakets zu einem Ausgewahlten eines er-
sten und zweiten Clients (81) in einem Drucksystem
(10) umfassend eine Druckmaschine, der eine Viel-
zahl von Untersystemen zugewiesen ist, wobei die
Druckmaschine wirkend mit einem Server (140) ge-
koppelt ist, wobei der Server mit dem ersten Client
und dem zweiten Client Uber eine Netzwerkverbin-
dung kommuniziert, wobei der Server einen Agen-
ten (158) zum Aufrechterhalten von Information hin-
sichtlich der Vielzahl der Untersysteme umfasst,
aufweisend:

Ubertragen eines ersten Kennzeichners (194)
von dem ersten Client zu dem Server und eines
zweiten Kennzeichners (194) von dem zweiten
Client zu dem Server, wobei der erste Kenn-
zeichner mit dem ersten Client korrespondiert
und der zweite Kennzeichner mit dem zweiten
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Client korrespondiert;

Registrieren des ersten und zweiten Kenn-
zeichners mit dem Agenten, so dass der erste
Kennzeichner mit einem ersten Informations-
paket korrespondiert und der zweite Kenn-
zeichner mit einem zweiten Informationspaket
korrespondiert;

wobei das Informationspaket, das mit dem er-
sten Kennzeichner korrespondiert, sich auf ein
erstes Ereignis bezieht, und das Informations-
paket, das mit dem zweiten Kennzeichner kor-
respondiert, sich auf ein zweites Ereignis be-
zieht, die in einem oder mehreren der Vielzahl
der Untersysteme auftreten;

Informieren des Agentens mit dem Drucksy-
stem oder dem wirkend gekoppelten Server,
wenn das erste oder das zweite Ereignis in ei-
nem oder mehreren der Vielzahl der Untersy-
steme auftritt; und

wenn eine der Vielzahl der Untersysteme be-
wirkt, dass das erste Ereignis auftritt, Ubertra-
gen des ersten Informationspakets
ausschlieBBlich zu dem ersten Client, und wenn
ein anderes der Vielzahl der Untersysteme be-
wirkt, dass das zweite Ereignis auftritt, Ubertra-
gen des zweiten Informationspakets aus-
schlieBlich zu dem zweiten Client.

11. Verfahren nach Anspruch 10, indem jeder des er-

sten Kennzeichners und des zweiten Kennzeich-
ners einen ersten Kennzeichneranteil (194) und ei-
nen zweiten Kennzeichneranteil (194) umfasst, auf-
weisend:

Bereitstellen der zweiten Kennzeichneranteile
durch den ersten und zweiten Client flir den
Server; und

Kombinieren des ersten Kennzeichneranteils
des ersten Clients mit einem der zweiten Kenn-
zeichneranteile, wenn das erste Ereignis auf-
tritt, und der erste Kennzeichneranteil des
zweiten Clients wird mit einem der zweiten
Kennzeichneranteile kombiniert, wenn das
zweite Ereignis auftritt.

12. Verfahren nach Anspruch 11, aufweisend:

Verweisen der ersten Kennzeichneranteile des
ersten und zweiten Kennzeichners jeweils auf
den ersten und zweiten Client;

Speichern der ersten Kennzeichneranteile in
dem Agenten;
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Speichern der zweiten Kennzeichneranteile in
einem Datenspeicher (152);

wobei die zweiten Kennzeichneranteile des er-
sten und zweiten Kennzeichners sich auf die
ersten und zweiten Ereignisse beziehen, die ei-
ner von einer Vielzahl der druckbezogenen
Funktionen zugewiesen sind;

Befordern des zweiten Kennzeichneranteils zu
dem Agenten, wenn das Ereignis auftritt;

wobei der Agent den ersten Kennzeichneran-
teil des ersten Client mit einem der zweiten
Kennzeichneranteile kombiniert, wenn das er-
ste Ereignis auftritt, und wobei der erste Kenn-
zeichneranteil des zweiten Client mit einem der
zweiten Kennzeichneranteile kombiniert wird,
wenn das zweite Ereignis auftritt, wobei ein re-
sultierender Kennzeichner gebildet wird, der
mit dem ersten und zweiten Informationspaket
korrespondiert, die anzeigen, dass das erste
oder zweite Ereignis aufgetreten ist, und je-
weils mit dem ersten und zweiten Client korre-
spondieren;

Ubertragen des Informationspakets zu dem
entsprechenden Client; und

in Antwort auf das Empfangen des ersten oder
zweiten Informationspakets, Ausfiihren des er-
sten oder zweiten Clients, um einen Benutzer
von dem Auftreten des ersten oder zweiten Er-
eignisses zu informieren, durch Verweisen auf
das empfangene erste oder zweite Informati-
onspaket.

Revendications

Systeme destiné a transmettre automatiquement
un ensemble d'informations a un client sélectionné
parmi des premier et second clients (81) dans un
systéme d'impression (10) comprenant une machi-
ne d'impression associée a une pluralité de sous-
systémes et qui est reliée de fagon fonctionnelle a
un serveur (140), ledit serveur communiquant a la
fois avec ledit premier client et ledit second client,
par lintermédiaire d'une connexion de réseau,
comprenant :

un agent (158) associé de fagon fonctionnelle
audit serveur, afin de conserver des informa-
tions concernant ladite pluralité desdits sous-
systéemes, ledit agent communiquant a la fois
avec lesdits premier et second clients,

un systéme d'enregistrement, comprenant ledit
premier client, ledit second client et ledit agent,
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afin d'enregistrer des informations, lesdites in-
formations comprenant un premier identifica-
teur (194) et un second identificateur (194), les-
dits premier et second identificateurs étant mé-
morisés avec ledit agent et mis en correspon-
dance avec des premier et second ensembles
d'informations, respectivement,

ledit premier identificateur correspondant audit
premier client et ledit second identificateur cor-
respondant audit second client,

lesdites informations comprenant ledit premier
identificateur associé a un premier événement
et lesdites informations comprenant ledit se-
cond identificateur associé a un second événe-
ment apparaissant dans un ou plusieurs sous-
systemes de ladite pluralité desdits sous-sys-
témes,

ledit systeme d'impression ou ledit serveur relié
de fagon fonctionnelle fournissant un moyen de
traitement pour informer ledit agent de l'instant
ou lesdits premier et second événements ap-
paraissent dans un ou plusieurs sous-syste-
mes de ladite pluralité desdits sous-systémes,
et

ledit agent transmettant (étape 184) ledit pre-
mier ensemble d'informations exclusivement
audit premier client lorsque ledit agent est in-
formé d'une occurrence d'un premier événe-
ment dans un ou plusieurs sous-systemes de
la pluralité desdits sous-systémes et transmet-
tant (étape 184) ledit second ensemble d'infor-
mations exclusivement au second client lors-
que ledit agent est informé d'une occurrence
d'un second événement dans un ou plusieurs
sous-systemes de la pluralité de sous-syste-
mes.

Systéme selon la revendication 1, dans lequel ledit
premier client est congu pour générer une tache
d'impression, représentée dans un langage de des-
cription de page, et ledit premier identificateur est
incorporé dans ladite description en langage de
description de page de ladite tache d'impression.

Systéme selon la revendication 2, comprenant un
moyen destiné a transmettre ladite tache d'impres-
sion depuis ledit premier client audit serveur et un
moyen (148) destiné a séparer ledit premier identi-
ficateur de ladite description en langage de descrip-
tion de page de ladite tache d'impression.

Systéme selon I'une quelconque des revendica-
tions 1 a 3, comprenant une mémoire de données
(152), associée audit serveur, afin de conserver des
informations de ladite tache d'impression.

Systéme selon l'une quelconque des revendica-
tions 1 a 4, dans lequel ledit serveur comprend un
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traitement d'impression (150, 156) destiné ala com-
mande des taches, ledit premier identificateur est
associé a ladite tache d'impression et ledit premier
événement comprend un achévement de ladite ta-
che d'impression, dans lequel, conformément audit
traitement d'impression ledit serveur est congu pour
transmettre (étape 176, 178 et 180) ledit premier
identificateur depuis ladite mémoire de données
vers ledit agent.

Systéme selon I'une quelconque des revendica-
tions 1 a 5, dans lequel chacun dudit premier iden-
tificateur et dudit second identificateur compren-
nent une premiére partie d'identificateur (194) et
une seconde partie d'identificateur (194), dans
lequel :

les secondes parties d'identificateur sont four-
nies par lesdits premier et second clients audit
serveur, et

ladite premiére partie d'identificateur dudit pre-
mier client est combinée a |'une desdites se-
condes parties d'identificateur lorsque ledit pre-
mier événement a lieu et que ladite premiére
partie d'identificateur dudit second client est
combinée a l'une desdites secondes parties
d'identificateur lorsque ledit second événement
a lieu.

7. Systéme selon la revendication 6, dans lequel :

lesdites premiéres parties d'identificateur des-
dits premier et second identificateurs se refe-
rent audit premier et second clients, respecti-
vement,

lesdites premiéres parties d'identificateur étant
mémorisées au niveau dudit agent,

une source de parties d'identificateur, ladite
source fournissant ladite seconde partie d'iden-
tificateur, lesdites secondes parties d'identifica-
teur desdits premier et second identificateurs
sont associées auxdits premier et second évé-
nements associés a une fonction d'une pluralité
desdites fonctions associées a l'impression,
lesdites secondes parties d'identificateur étant
séparées par ledit moyen de ladite description
en langage de description de page de ladite ta-
che d'impression et étant mémorisées au ni-
veau de ladite mémoire de données,

ledit agent combine ladite premiére partie
d'identificateur dudit premier client a I'une des-
dites secondes parties d'identificateur, lorsque
ledit premier événement a lieu et ladite premié-
re partie d'identificateur dudit second client est
combinée a l'une desdites secondes parties
d'identificateur lorsque ledit second événement
a lieu, formant un identificateur résultant cor-
respondant auxdits premier et second ensem-
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bles d'informations indiquant que ledit premier
ou second événement a eu lieu et correspon-
dant auxdits premier et second clients, respec-
tivement, et

en réponse a la réception dudit premier ou se-
cond ensemble d'informations, ledit premier ou
second client est congu pour informer un utili-
sateur de ladite occurrence dudit premier ou
second événement par référence audit premier
ou second ensemble d'informations recu.

Systeme selon la revendication 6 ou 7, dans lequel
ladite source comprend un générateur d'identifica-
teur destiné a générer ladite seconde partie d'iden-
tificateur.

Systéme selon I'une quelconque des revendica-
tions 1 a 8, dans lequel ledit premier identificateur
fait partie d'un premier identificateur d'objet et ledit
second identificateur fait partie d'un second identi-
ficateur d'objet, ledit agent étant configuré avec un
logiciel de protocole de gestion de réseau simple
de sorte que ledit premier identificateur d'objet cor-
responde a une premiere interruption et ledit se-
cond identificateur d'objet corresponde a une se-
conde interruption, ladite premiére interruption et
ladite seconde interruption comprenant ledit pre-
mier ensemble d'informations et ledit second en-
semble d'informations, respectivement.

Procédé destiné a transmettre automatiquementun
paquet d'informations vers un client sélectionné
parmi des premier et second clients (81) dans un
systeme d'impression (10) comprenant une machi-
ne d'impression associée a une pluralité de sous-
systémes, ladite machine d'impression étant reliée
de fagon fonctionnelle a un serveur (140), ledit ser-
veur communiquant a la fois avec ledit premier
client et ledit second client, par I'intermédiaire d'une
connexion de réseau, ledit serveur comprenant un
agent (158) destiné a conserver des informations
concernant ladite pluralité desdits sous-systemes,
comprenant :

la transmission d'un premier identificateur
(194) depuis ledit premier client vers ledit ser-
veur, et d'un second identificateur (194) depuis
ledit second client vers ledit serveur, ledit pre-
mier identificateur correspondant audit premier
client et ledit second identificateur correspon-
dant audit second client,

I'enregistrement a la fois desdits premier et se-
cond identificateurs avec ledit agent de sorte
que ledit premier identificateur soit mis en cor-
respondance avec un premier paquet d'infor-
mations et ledit second identificateur soit mis
en correspondance avec un second paquet
d'informations,
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ledit paquet d'informations mis en correspon-
dance avec ledit premier identificateur étant as-
socié a un premier événement et ledit paquet
d'informations mis en correspondance avec le-
dit second identificateur étant associé a un se-
cond événement ayant lieu dans un ou plu-
sieurs sous-systemes de ladite pluralité desdits
sous-systémes,

I'information dudit agent par ledit systéme d'im-
pression ou ledit serveur relié de fagon fonc-
tionnelle lorsque ledit premier ou ledit second
événement a lieu dans un ou plusieurs sous-
systémes de ladite pluralité desdits sous-sys-
témes, et

lorsqu'un sous-systéme de ladite pluralité des-
dits sous-systémes améne ledit premier événe-
ment a avoir lieu, la transmission dudit premier
paquet d'informations exclusivement audit pre-
mier client, et lorsqu'un autre sous-systeme de
ladite pluralité desdits sous-systémes provo-
que ledit second événement, la transmission
dudit second paquet d'informations exclusive-
ment audit second client.

11. Procédé selon larevendication 10, dans lequel cha-

cun dudit premier identificateur et dudit second
identificateur comprend une premiére partie d'iden-
tificateur (194) et une seconde partie d'identifica-
teur (194), comprenant :

la fourniture desdites secondes parties d'iden-
tificateur par lesdits premier et second clients
audit serveur, et

la combinaison de ladite premiére partie d'iden-
tificateur dudit premier client et de I'une desdi-
tes secondes parties d'identificateur lorsque le-
dit premier, événement a lieu et de ladite pre-
miére partie d'identificateur dudit second client
estcombinée al'une desdites secondes parties
d'identificateur lorsque ledit second événement
a lieu.

12. Procédé selon la revendication 11, comprenant :

une référence desdites premiéres parties
d'identificateur desdits premier et second iden-
tificateurs auxdits premier et second clients,
respectivement,

la mémorisation desdites premiéres parties
d'identificateur au niveau dudit agent,

la mémorisation desdites secondes parties
d'identificateur au niveau d'une mémoire de
données (152),

lesdites secondes parties identificateur desdits
premier et second identificateurs étant asso-
ciées audit premier et second événements as-
sociés a une fonction parmi une pluralité des-
dites fonctions associées a l'impression,
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I'acheminement de la seconde partie d'identifi-
cateur vers |'agent lorsque I'événement a lieu,
ledit agent combinant ladite premiére partie
d'identificateur dudit premier client avec l'une
desdites secondes parties d'identificateur, lors-
que ledit premier événement a lieu, et ladite
premiére partie d'identificateur dudit second
client est combinée a I'une desdites secondes
parties d'identificateur lorsque ledit second
événement a lieu, formant un identificateur ré-
sultant correspondant auxdits premier et se-
cond paquets d'informations indiquant que ledit
premier ou second événement a eu lieu, et cor-
respondant premier et second clients, respec-
tivement,

la transmission dudit paquet d'informations ou
desdits clients correspondants, et

en réponse a la réception dudit premier ou se-
cond paquet d'informations, ledit premier ou
second client étant congu pour informer un uti-
lisateur de ladite occurrence dudit premier ou
second événement par référence audit premier
ou second paquet d'informations regues.
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